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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to lawn and garden equipment and more particularly to a rear- 
5 tine tiller which is convertible to selectively operate in both SRT and CRT modes. 

2. Background Information 

Several types of garden tillers exist for performing various tilling operations in 
gardens, flowerbeds, lawns and the like. Examples of these types include rear tine SRT 
("standard rotating tine") tillers, rear tine CRT ("counter rotating tine") tillers and front tine 
10 tillers, also commonly referred to as cultivators. While each of these devices will till the 
earth, each particular construction is optimized for discrete operating conditions or 
operations. 

One type of tiller is known as a rear tine SRT tiller. This machine typically includes 
power driven drive wheels, power driven tines and a handle which extends over the tines. 
1 5 Thus, during operation, the tines are located between the drive wheels and the operator. The 
designation SRT indicates that the tines rotate in the same forward direction as the drive 
wheels and thus cooperate with the wheels to propel the tiller forwardly. These types of tillers 
are best suited for tilling previously tilled soil or light sandy soil. SRT tillers are also very 
well suited for power composting. 

20 Rear tine SRT tillers are not however, without their drawbacks. In particular, these 

machines are not particularly well suited for tilling hard soil, as the tines tend to skip and till 
only to a very shallow depth. In addition, they tend to be cumbersome and difficult to 
maneuver in tight areas, such as around existing plants or other obstacles. 

Another type of tiller is known as a rear tine CRT tiller. This machine is structurally 
25 similar to the rear tine SRT tiller, with the exception that the tines rotate in the opposite 

direction, namely, opposite to the direction of rotation of the drive wheels. This construction 
solves some of the problems associated with the SRT tiller described hereinabove, namely, 
the tines penetrate to a deep depth even in hard soil or soil which has not been tilled 
previously. A general disadvantage however, of this approach is that the drive wheels tend to 
30 lose traction relative to the deep digging "counter rotating" tines. As a result, the tiller may 
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stop moving forward or may even be pulled rearward against the forward pull of the drive 
wheels. Consequently, such tillers are generally very large and heavy, commonly in excess of 
200 pounds, to provide the wheels with sufficient traction to consistently overcome the 
rearward pull of the tines. A drawback of such large machines however, is that they can be 
5 inefficient and cumbersome to operate for relatively light duty tilling, such as home garden 
use or other small area tilling. CRT tillers are also not suited for power composting. 

A further type of tiller is known as a front tine tiller or cultivator. Such a machine 
typically includes a pair of non-driven wheels, power driven tines and a handle which extends 
over the wheels. During operation, the wheels are located between the tines and the operator 
10 and the tines rotate in the forward direction to propel the tiller forwardly. This type of tiller 
tends to be highly maneuverable and ideally suited for relatively light duty operations such as 
tilling small areas or areas between and around plants or other obstacles. The front tine tiller 
however, is not the best choice for routine tilling operations since the wheels trail the tines 
and therefore tend to leave tracks or ruts in the freshly tilled earth. 

15 Rather than necessitate owning a separate machine for each of the above described 

tilling operations, it is desirable to have a single machine capable of operating effectively in 
more than one mode. For example, it would be convenient to provide a single tiller which is 
capable of operating in both rear tine SRT and CRT modes for effectively tilling both 
previously tilled earth, as well as hard packed soil. This may conceivably be accomplished by 

20 providing a reversing transmission for selectively changing the direction of rotation of the 

tines. A significant drawback of this approach however, is that the best performing tines tend 
to be unidirectional, having a preferred direction of movement through the soil. Generally 
speaking, such tines have convex leading edges and concave trailing edges. The convex 
leading edge serves to smoothly cut into and lift the soil while effectively allowing roots and 

25 grass to slide off the tine. Using a transmission to simply shift the tines into reverse rotation 
results in the tines moving through the soil leading with the concave, rather the convex 
surface. Such backwards movement is undesirable because the concave surface tends to snag 
and become entangled in roots, grass, and other debris. Accordingly, this approach produces 
an inefficient CRT tiller. 

30 It is, therefore, desirable to provide a single tilling machine that can be quickly and 

easily converted by a user to both SRT and CRT tine rotation, while moving the tines through 
the earth only in their preferred direction of movement. 
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U.S. Patent No. 5,896,931 discloses a convertible garden tiller in which the tine shaft 
is pivotable 1 80 degrees about a transverse axis, to selectively rotate the tines between an 
SRT mode and a CRT mode. However, the '93 1 patent requires the operator to loosen a 
fastener on the drive shaft and then rotate the tine gearbox 180 degrees in a vertical direction 
5 about the horizontal drive shaft axis, then re-tighten the fastener. As the fastener is in close 
proximity to the sharp tines, this has the danger of severe injury to the operator. Further, the 
loosened drive shaft is unsupported once the fastener is loosened, and the weight of the tines 
can cause the gearbox to inadvertently rotate, again presenting danger to the operator. In 
addition, the fastener interferes with the mechanical integrity of the drive shaft. 

10 There is a need for a convertible tiller that is easily convertible between an SRT mode 

and a CRT mode without the above disadvantages. 

SUMMARY OF THE INVENTION 

A rear-tine roto-tiller, comprising: 

(a) a chassis having a forward end and a rearward end; 

«. 

15 (b) a set of rotating tines rotatably mounted at the rearward end; 

(c) a set of ground-engaging wheels between the forward end and the 
tines; 

d) a tine transmission mounted on a substantially vertical shaft at the 
rearward end and having a substantially horizontal shaft holding the tines; and 

20 (e) wherein the tine transmission is rotatable about the vertical shaft 

between a first position in which the tines rotate in the same direction as the 
wheels and a second position in which the tines rotate in a direction opposite 
the direction of rotation of the wheels. 

A principal object and advantage of the present invention is that it provides a single 
25 machine that can be used in either standard rotating tine (SRT) mode or in counter-rotating 
tine (CRT) mode. 

Another principal object and advantage of the present invention is that it is easily 
convertible between SRT mode and CRT mode. 
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Another principal object and advantage of the present invention is that it has an 
engine with a vertical drive shaft, which is less expensive than horizontal drive shaft engines. 

Another principal object and advantage is that when the tiller is in SRT mode it has a 
shorter wheelbase. When the tiller is converted to CRT mode, the distance between the 
5 wheels and tines increases be about 4". This gives a mechanical advantage when tilling and 
allows for a lighter tiller to do this kind of digging. It transfers more of the tiller weight over 
the wheels which helps keep the wheel engaged with the ground. This helps due to the fact 
that when tilling in CRT mode there is a great deal of resistance pulling against the wheels. 
Without having the increased wheelbase in CRT mode, the tiller will have a tendency to just 
10 dig itself into a hole. 

Another object and advantage of the present invention is that it has a repositionable 
soil penetration limiter which can be alternately used in SRT mode and CRT mode. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective view of the present invention. 
15 FIG. 2 is a side elevational view of the present invention configured for SRT mode. 

FIG. 3 is a side elevational view of the present invention configured for CRT mode. 
FIG. 4 is a top plan view of the present invention. 
FIG. 5 is a bottom plan view of the present invention. 

FIG. 6 is a cross-section of the present invention at approximately the lines 6 of FIG. 

20 2. 

FIGS. 7A and 7B are detailed views of the drive mechanism of the present invention. 

FIG. 8 is a detailed view of the tine transmission of the present invention as it is being 
switched from SRT mode to CRT mode. 

FIG. 9 is a detailed view of the tine transmission of the present invention with some 
25 structure broken away to show internal parts. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 


The rear-tine tiller of the present invention is generally shown in the Figures as 
reference numeral 10. 

Turning to Fig. 1, the rear-tine tiller 10 further comprises a chassis 12 having a 
5 forward end 14 and a rearward end 16; at least one pair of ground-engaging wheels 18 

supporting the chassis 12, the wheels 18 rotating about a first axis 20; and a plurality of tines 
22 disposed on the chassis 12 at the rearward end 16 for working soil. The tines 22 (Fig. 2) 
have a leading edge 24 and a trailing edge 26 and are mounted for rotation about a tine shaft 
28 that is substantially parallel to the first axis 20. The leading edge 24 penetrates the soil S 
10 before the trailing edge 26, regardless of the direction of tine shaft rotation. Preferably, the 
leading edge 24 is concave and the trailing edge 26 is convex. The tine shaft 28 is rotatable 
in a substantially horizontal plane H about a substantially vertical axis V to change the 
direction of rotation of the tines 22. 

The tiller 10 further comprises an engine 30 for driving the wheels 18 and the tines 
15 22, the engine 30 being mounted on the chassis 12 at the forward end 14 and the engine 30 
having a substantially vertically disposed drive shaft 32 (Fig. 6). 

The roto-tiller 10 further preferably comprises a repositionable soil penetration limiter 
40 that is movable between a first position 42 between the wheels 18 and tines 22, and a 
second position 44 rearward of the tines 22. 

20 In more detail, the roto-tiller 10 is as follows. 

General configuration 

The tiller 10 can be alternately configured in SRT mode and in CRT mode, as shown 
in Figs. 2 and 3. 

Fig. 2 shows the general configuration of the tiller 10 in SRT mode, in which the 
25 direction of rotation of the wheels 18 and tines 22 are shown by the arrows. It will be seen 
that in SRT mode, the wheels 1 8 and tines 22 rotate in the same direction (counter- clockwise 
as shown), with the leading edge 24 of the tines 22 penetrating the soil S before the trailing 
edge 26. The repositionable soil penetration limiter 40 is set at its rearward position 44. 
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Fig. 3 shows the general configuration of the tiller 10 in CRT mode, in which the 
direction of rotation of the wheels 18 and tines 22 are shown by the arrows. It will be seen 
that in CRT mode, the wheels 18 and tines 22 rotate in opposite directions, the wheels 
rotating counter-clockwise as shown and the tines 22 rotating clockwise as shown, with the 
5 leading edge 24 of the tines 22 penetrating the soil S before the trailing edge 26. The 

repositionable soil penetration limiter 40 is set at its forward position 42 to prevent the tines 
from digging too far into the soil S. 

As will be discussed in more detail below, the tine shaft can be rotated between the 
position shown in Fig. 2 and that shown in Fig. 3. 

10 Chassis, engine, and pulley system 

Turning to Figs. 4, 5, and 6, details of the chassis, engine, and pulley system will be 
appreciated. 

The engine 30 and drive shaft 32 are mounted on the front end 14 of the rear-tine tiller 
10. The drive shaft 32 is substantially vertical and penetrates the chassis 12. Beneath the 

15 chassis 12, two belts 50, 52 frictionally engage the drive shaft 32. Wheel transmission belt 
50 is engaged to the drive shaft 32 to drive the wheels 18 in a forward direction. Reversing 
belt 52 is engaged to the drive shaft 32 to drive the wheels in a reverse direction. As seen in 
Fig. 7A, in order to drive the wheels 18 forwardly, wheel transmission belt 50 is tightened 
against the wheel transmission pulley 60, suitably by means of adjuster 62, while reversing 

20 belt 52 is simultaneously loosened from engagement with the drive shaft 32 as for example 
by adjuster 64. As seen in Fig. 7B, in order to drive the wheels 18 rearward, adjuster 62 is 
moved away from the wheel transmission pulley 60 as shown by the arrow while 
simultaneously adjuster 64 tightens reversing belt 52 against the drive shaft 32 as shown by 
the other arrow. Wheel transmission pulley 60 then drives the wheel transmission 66, which 

25 in turn drives the wheel axle 68. Forward and reverse gearing is controlled by the lever 70, 
which simultaneously moves the adjusters 62 and 64 through appropriate linkages (not 
shown). 

Preferably, the wheel transmission provides a 60: 1 gear ratio relative to the engine 30. 
Thus, if the engine shaft 32 is rotating at 1200 rpm, the wheels will rotate at 20 rpm. 

30 Tine Transmission 
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To drive the tine transmission 70, tine transmission belt 72 is frictionally engaged 
with the wheel transmission pulley 60, as best seen in Fig. 4. In turn, tine transmission belt 
72 drives tine transmission pulley 80. As best seen in Fig. 9, tine transmission pulley 80 
drives tine transmission shaft 82 which has tine transmission worm gear 84 mounted thereon. 
5 Tine transmission worm gear 84 meshes with tine shaft gear 86 mounted on the tine shaft 28, 
thereby turning tine shaft 28. 

Referring again to Fig. 4, tine transmission belt 72 is frictionally engaged and 
disengaged from tine transmission pulley 80 by means of an adjuster 82, which moves in and 
out as shown by the dashed line. Idler wheel 84 may preferably be used to confine the path 
10 of belt 72 to the configuration of chassis 12 shown in the Figure. 

Preferably, the tine transmission provides an 8:1 gear ratio between the engine 30 and 
the tine shaft 28. Thus if the engine drive shaft 32 is rotating at 1200 rpm, the tine shaft 28 
will rotate at 150 rpm. 

Changing tine transmission from SRT mode to CRT mode 

15 Turning to Fig. 8, details of changing the tine transmission from SRT mode to CRT 

mode and reverse will now be described. 

The tine transmission 70 is mounted to a substantially horizontal plate 90 that is 
suitably secured to the chassis 12 for rotation about a substantially vertical axis 92. The 
horizontal plate 90 is secured from rotation by pin 94. 

20 To change the tine transmission from SRT mode to CRT mode, or vice-versa, the 

operator pulls the pin 94 upward, releasing the horizontal plate 90 for rotation about axis 92. 
The tine transmission 70 is then rotated 180 degrees about axis 92 as shown by the large 
arrow. Then pin 94 is pushed downward to again engage the horizontal plate 90 and secure it 
against rotation. This positioning of the tine transmission now causes the tine shaft 28 to 

25 rotate in a direction opposite to its former direction of rotation relative to the wheels. If the 
tine transmission was in SRT mode (Fig. 2), the tine shaft would be rotating counter- 
clockwise. Positioning of the tine transmission to CRT mode (Fig. 3) now causes the tine 
shaft to rotate clockwise. 
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When switching from SRT mode (Fig. 2) to CRT mode (Fig. 3), the operator also 
removes the soil penetration limiter 40 from its rearward position 44 and inserts it at the 
forward position 42. A shoe 43 may also be added to the penetration limiter 40 to further 
prevent undue soil penetration in CRT mode. 

5 An optional water ballast tank 100 may be attached to the front end 14 of the tiller 10 

by any suitable method, such as welding. When filled with water, the tank 100 prevents the 
tiller 10 from tilting backwards as the tines penetrate the soil. 

Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 

10 belongs. Although methods and materials similar to or equivalent to those described herein 
can be used in the practice or testing of the present invention, suitable methods and materials 
are described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety to the extent allowed by 
applicable law and regulations. In case of conflict, the present specification, including 

15 definitions, will control. 

The present invention may be embodied in other specific forms without departing 
from the spirit or essential attributes thereof, and it is therefore desired that the present 
embodiment be considered in all respects as illustrative and not restrictive, reference being 
made to the appended claims rather than to the foregoing description to indicate the scope of 
20 the invention. 
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